Introduction/Objective Vesica ileale Padovana is the surgical technique for reconstruction of lower urinary tract following radical cystectomy using isolated ileal segment. This operative technique requires dissection of both ureters in full length that cannot be possible in some cases. The paper is aimed to present our experience with modified surgical technique of vesica ileale Padovana using 40 cm of an isolated ileal segment. Methods Ten male patients received modified ileal neobladder following radical cystectomy at our institution during the period from 2008 to 2011. The mean age of patients was 59 years (range 45-70). Median follow-up was 76 months (range 62-93). Patients were monitored cautiously for functional outcome, local recurrence, and distant progression. Results Perioperative, early, and late postoperative mortality have not been noticed. There were only two major complications: prolonged postoperative ileus and prolonged urinary leakage requiring percutaneous nephrostomy and subsequent ureteral reimplantation due to stenosis of ureterovesical anastomosis in one patient (10%). Average ileal neobladder capacity was 450 ml. Daytime and night continence were achieved in nine (90%) and seven (70%) patients, respectively. Conclusion This modification of orthotopic ileal neobladder has not been difficult to perform in our hands. Modified technique provides a clear advantage in easier ureteral implantation more proximally than in the original technique, requiring less length of ureters. Initial encouraging results should be confirmed in further clinical practice.
INTRODUCTION
Radical cystectomy with urinary diversion is the gold standard in the treatment of patients having non-metastatic muscle invasive bladder cancer (T2-4a, N0-x, M0). Radical cystectomy is also indicated in patients with recurrent, BCG-refractory, high-risk superficial tumors, as well as in those with primary unresectable superficial tumors [1] . Urinary diversions can be classified as heterotopic and orthotopic. In heterotopic urinary diversions, urine is derived through urostomy, which can be incontinent, such as ureterocutaneostomy and ileal conduit, or continent, such as Indiana pouch and Kock pouch. In orthotopic urinary diversions, urine is derived through the urethra. A plentitude of orthotopic bladder substitutes following radical cystectomy have been reported in the literature [2, 3] . These procedures are attractive for patients requiring radical cystectomy because an avoidance of abdominal urostomy improves the patient's satisfaction with preserved body image.
Surgical technique of vesica ileale Padovana was originally reported by Pagano et al. [4] .
This technique was created to imitate the natural bladder with implantation of the ureter in an antireflux manner. However, this technique requires careful preparation of ureters in full length because insufficient length of ureters can pose a real obstacle to the accomplishment of this procedure. Our modification of ileal folding after funnel creation enables more proximal implantation of ureters into the neobladder.
The aim of this paper is to present our modification of this surgical technique, as well as the initial results.
METHODS
During the period from January 2001 to November 2016, 420 patients underwent radical cystectomy at our institution. Out of them, 135 patients received ileal orthotopic bladder substitution.
During the 2008-2011 period, 10 male patients with muscle-invasive bladder cancer or BCG-refractory, T1G3 recurrent bladder cancer underwent radical cystectomy with modified vesica ileale Padovana orthotopic bladder replacement. The patients were selected for this procedure using the following criteria: (1) preoperative pathological stage ≤ pT2b; (2) absence of tumor in the prostatic urethra; (3) preserved morphology of the upper urinary tract; (4) American Society of Anesthesiologists (ASA) score ≤ 3; (5) no preoperative chemotherapy nor radiotherapy.
Surgical technique
After pelvic lymphadenectomy and cystectomy with prostatectomy, the procedure is continued with reconstructive surgery. A 40-cm segment of ileum is isolated and detubularized ( Figure 1 ) to create the orthotopic reservoir. The continuity of intestinal tract is re-established with a two-layer end-to-end ileal anastomosis. Only 10 cm of the distal end of the isolated ileum is used for the creation of the funnel for anastomosis with the urethra (Figure 2 ). The funnel is sewn by two running polyglactin 3-0 sutures as described in the original technique [4] .
Further steps represent a modification of the original technique. The rest of the isolated ileal segment is folded in the form of the letter M ( Figure 3 ). Lateral arms of the letter M serve for the creation of an extraluminal serosa-lined tunnel for the insertion of the ipsilateral ureter ( Figure  4 ). The left ureter has to be carefully pulled through the mesenterium of the neobladder, taking care to avoid injury to mesenteric vessels. Both ureters are spatulated on the anterior side in the length of 12-15 mm and sutured in the lateral serosal tunnel by six to eight interrupted polyglactin 3-0 stitches. Both ureteral anastomoses are protected by ureteral catheter 6 to 8 Fr. Migration of the ureteral catheters is prevented by fixation to the ureteral wall with rapidly absorbable 4-0 polyglactin suture, taking care not to damage ureteral blood supply. Following anastomosis of the ureter with the neobladder, the serosal tunnel is closed over ureter using polyglactin 3-0 running suture (Figure 4) . Finally, the "M" plane is folded anteriorly to create an anterior wall of the neobladder and sutured to the anterior side of the previously formed funnel using seromuscular running suture with polyglactin 3-0 ( Figure 5 ). Before completing reservoir closure, ureteral catheters are passed through the anterior wall of neobladder. In addition, 12 Fr two-way Foley catheter is placed for suprapubic cystostomy. Neobladder-urethral anastomosis is created with six interrupted polyglactin stitches over 18 Fr three channel Foley catheter.
Follow-up
In all the patients, scheduled follow-up visits were performed every three months during the first year, every four months during the second year, twice per year until the fifth year, and thereafter once per year. Upper urinary tract status was assessed using intravenous pyelogram or computed tomography urography six months and two years after surgery. Routine laboratory analyses including sedimentation rate, white blood cell count, red blood cell count, blood urea nitrogen, creatinine, liver function tests and urine were performed for each patient on every visit. In addition, ultrasound of the upper abdomen and chest X-ray were performed on all the patients on every visit. Uroflowmetry was performed at their six months visit, and urodynamic study at 12 months after the surgery. Daytime and nighttime continence were assessed by interviewing each patient during the follow-up visits.
RESULTS
Seven male patients with muscle invasive bladder cancer and three male patients with recurrent BCG-refractory T1G3 bladder cancer underwent radical cystectomy and orthotopic ileal neobladder using described modified technique. The patients were aged 59 years on average, the age range being 45-70 years. Bladder-confined disease (< pT3a) without lymph node metastases (pN0) was confirmed in all the patients by histopathological examination of the surgical specimen. There was no perioperative, early, or late postoperative mortality.
There were only two major complications: prolonged postoperative ileus and prolonged urinary leakage requiring percutaneous nephrostomy and subsequent ureteral reimplantation due to stenosis of uretero-neobladder anastomosis in one patient. There were no significant metabolic disorders.
Uroflowmetry at the six-month follow-up visit has shown Q max = 20.3 ml/s on average, ranging 10-31 ml/s. Observed curves have not been interrupted, although they were more or less undulated. Postvoiding residual urine was 13 ml on average, ranging 0-90 ml. The mean capacity of the neobladder is 450 ml, ranging 350-600 ml. All the patients had satisfying bladder compliance and no patient had spontaneous neobladder contractions or pressure over 15 cmH 2 O during the filling phase.
Daytime and nighttime continence were achieved in nine (90%) and seven (70%) patients, respectively.
DISCUSSION
Orthotopic bladder substitution is probably the most complex reconstructive procedure in uro-oncological surgery. The original technique of vesica ileale Padovana was described in 1990 [4] . This neobladder seems to resemble the natural bladder the most. Unfortunately, the technique has not become widely popular among the urologists due to several reasons. First, a preparation of full length of both ureters is required to perform their implantation correctly. Second, some authors have reported that funnel-shaped neobladders were disposed to emptying difficulties [5] . Finally, creating vesica ileale Padovana seems to be complicated for the majority of urologists.
On the other hand, widely accepted neobladders, such as Studer or Hautmann, require approximately 60 cm of ileum for the creation of the reservoir. Aleksić et al. [6] found that higher capacity neobladders were associated with higher postvoiding residual volume as well as higher reabsorption of urine. In addition, these orthotopic bladder substitutes are associated with a higher probability of malabsorption syndrome due to the use of the longer segment of terminal ileum.
Vesica ileale Padovana is a spheroidal reservoir that ensures optimal volume-to-surface ratio. In addition, this type of neobladder provides low end-filling pressure. Implantation of ureters using serous-lined extramural tunnel technique originally described by Abol-Enein and Ghoneim [7] provides excellent antireflux mechanism. However, ureters sometimes do not have sufficient length for the creation of tension-free uretero-neobladder anastomosis. Therefore, we suggest this modification, using different ileal folding to achieve serous-lined extramural tunnel more proximally than in the original technique. This modification also enables the creation of a shorter funnel-shaped outlet of the neobladder, diminishing longterm problems with bladder emptying.
Average neobladder capacity in the study was 450 ml at 12 months after surgery. Yadav et al. [8] reported an increase of the neobladder capacity up to three years after surgery. They created modified ileal neobladder using 45 centimeters of ileum and reported bladder capacity of 410 ml, 502 ml, and 588 ml at one, two, and three years after surgery, respectively.
The average Q max was 20.3 ml/s with a range of 10-31 ml/s. The vast majority of studies have similar flow rates. However, the neobladder does not have significant contractions. Urinary flow rate depends on the driving force (straining of abdominal muscles or Crede's maneuver), as well as on the relaxation of the urethral sphincter. Therefore, patients with neobladder usually have undulated shapes on the uroflowmetric curve.
One patient with advanced age in the study lost daytime continence three years after surgery probably due to decreased tonus of the urethral sphincter. The nighttime leakage of urine was persistent during the follow-up period in three (30%) patients. However, an expert panel at the consensus conference, convened by the World Health Organization and the Société Internationale d'Urologie, has found a 20-30% prevalence of nighttime incontinence in most of the reported series [9] . Detubularization of the isolated ileal segment is the key maneuver leading to the low-pressure reservoir. All neobladders have a good compliance due to characteristics of the bowel, and pressures over 15 cmH 2 O have not been recorded during the filling phase of cystometry.
CONCLUSION
In our experience, this modification of vesica ileale Padovana neobladder is not difficult to perform. In our opinion, this technique provides a clear advantage in easier ureteral implantation, more proximally than in the original technique, requiring less length of the ureter. Initial encouraging results should be confirmed in further clinical practice.
